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THE  POOLING  PROJECT 
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William  B.  Kannel 
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Patricia  M.  McNamara 
H.  Emerson  Thomas 
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Los  Angeles  Heart  Study 
John  Chapman 
E.  Ray  Bo run 
Anne  H.  Coulson 
Frank  J.  Massey  Jr. 

Minneapolis  Professional  and  Business  Men  and 
U.S.  Railroad  Workers  Studies 
Ancel  Keys 
Henry  Blackburn 
Henry  Taylor 
Tecumseh  Study 

Fred  M.  Davenport 
Frederick  H.  Epstein 
Thomas  Francis  Jr. 

Marcus  0.  Kjelsberg 
John  A.  Napier 
Betty  M.  Ullman 
Coordinating  Center 

Frederick  H.  Epstein 
Felix  E.  Moore 
Robert  Boardman 
Wendy  J.  Carman 


Thomas  M.  Karunas 


The  Pooling  Project,  a cooperative  epidemiological  study 
of  cardiovascular  disease,  provides  an  unusually  appropriate 
group  of  prospective  studies  to  test  the  general  applicability 
of  the  findings  of  the  Framingham  study  on  the  relationship  of 
major  risk  factors  to  coronary  heart  disease  and  death.  Specif- 
ically, does  a multiple  logistic  risk  function  using  coeffi- 
cients calculated  from  the  Framingham  experience  predict  out- 
come for  other  populations  in  the  Pooling  Project?  This 
report  in  the  Framingham  monograph  series,  a joint  effort  of 
the  Pooling  Project  and  its  Principal  Investigators,  presents 
data  reflecting  on  this  question. 

In  addition  to  Framingham,  the  four  other  U.S.  based 
epidemiologic  studies  of  cardiovascular  disease  included  in 
the  comparisons  are:  the  Albany  Cardiovascular  Health  Center 

Study,  Dr.  Joseph  T.  Doyle  director;  the  Chicago  Peoples  Gas 
Company  Study,  Dr.  Jeremiah  Stamler,  director;  the  Chicago 
Western  Electric  Company  Study,  Dr.  Oglesby  Paul,  director; 
and  the  Tecumseh  Study,  Drs.  Fred  M.  Davenport  and  Frederick  H. 
Epstein,  directors  (Table  1)  (1-4).  The  Pooling  Project  was 
served  by  a coordinating  center  at  the  School  of  Public  Health, 
University  of  Michigan,  under  the  leadership  of  Professors 
Frederick  H.  Epstein  and  Felix  E.  Moore  (5). 
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Three  other  studies  were  included  in  the  Pooling  Project. 
These  were  the  study  of  Minnesota  Professional  and  Business 
Men,  Prof.  Ancel  Keys  and  Dr.  Henry  Blackburn,  directors  (6), 
the  Los  Angeles  Heart  Study  (7),  Dr.  John  M.  Chapman, 
director,  and  the  U.S.  Railroad  Workers  Study,  Dr.  Henry 
L.  Taylor,  director  (8) . Since  data  from  these  studies  were 
not  available  to  us  in  exactly  comparable  form  to  Framingham's 
they  are  not  included  in  this  report. 

Only  data  for  men  age  40-54  are  included,  since  only  this 
age  range  is  adequately  represented  within  all  the  studies 
(Table  2) . The  risk  factors  considered  in  the  multivariate 
analysis  are:  serum  cholesterol,  blood  pressure  (diastolic 

and  systolic  considered  separately)  and  cigarette  usage.  Three 
endpoint  events  are  considered:  myocardial  infarction  or  CHD 

death  (heart  attacks),  death  from  all  causes,  and  CHD  death. 

It  is  concluded  that  the  multiple  logistic  risk  function 
based  on  the  Framingham  findings  predicts  the  incidence  rates 
for  the  three  events  for  each  of  the  other  four  studies  quite 
well,  despite  some  inter-study  differences  in  distributions 
of  the  risk  factors  and  in  the  relative  importance  of  the  risk 
factors  in  predicting  events.  This  analysis  reinforces  the 
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conclusion  that  the  results  of  the  Framingham  Study  are  widely 
generalizable  to  white  middle-aged  American  men  and  can  be  used 
with  confidence  by  both  health  planners  and  medical  practi- 
tioners. The  results  also  provide  further  evidence  of  the 
utility  of  a multiple  risk  factor  approach  in  predicting 
cardiovascular  disease. 

THE  POOLING  PROJECT 

In  1964  the  Principal  Investigators  of  the  then  most 
firmly  established  prospective  epidemiologic  studies  of 
cardiovascular  disease  met  and  agreed  to  collaborate  and  pool 
their  data.  This  meeting  was  an  outcome  of  discussions  on  the 
uniformity  of  data  measurement  in  Investigations  of  cardio- 
vascular disease  (9,  10),  and  the  possibility  of  pooling  data 
in  order  to  obtain  a larger  data  base  than  could  be  offered  by 
any  one  study. 

In  its  initial  endeavors,  the  Pooling  Project  collected 
data  from  all  the  studies  in  standardized  form,  assessed  the 
"poolability"  of  the  results,  utilized  the  data  for  several 
initial  reports  and  studies  (5,  11-15)  and  carried  out  ex- 
tensive analysis  of  pooled  data  for  a definitive  monograph. 

The  purpose  of  this  report  is  somewhat  simpler,  i.e.,  tq^ 
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ascertain  how  well  the  results  of  the  Framingham  Study  apply  to 
other  populations.  This  can  be  done  securely  only  because  of 
the  careful  and  extensive  work  by  the  Pooling  Project  and  its 
coordinating  center  in  evaluating  and  standardizing  data  from 
the  various  studies. 

The  data  used  in  this  report  are  from  five  of  the  studies 
involved  in  this  project.  These  all  began  within  the  twelve- 
year  period  from  1948  to  1959.  The  populations  sampled  as 
well  as  the  sampling  methods  differed  among  the  studies 
(Table  1).  The  Pooling  Project  accepted  data  from  each  study 
on  all  white  males  free  of  clinical  evidence  of  definite 
coronary  heart  disease  at  initial  examination. 

Numbers  of  such  men  are  given  in  Table  2.  As  already  noted, 
this  report  deals  only  with  men  age  40-54  at  entry  — an  age 
range  yielding  sizeable  numbers  of  men  from  each  of  the  five 
studies.  Because  of  the  age  restriction  this  report  will  not 
be  directly  comparable  to  the  final  report  of  the  Pooling  Project. 
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RISK  FACTORS 

In  each  of  the  studies  blood  pressures  were  obtained  using 
a mercury  sphygmomanometer.  The  participant  was  sitting  In 
four  of  the  studies  and  supine  In  one.  The  pressures  reported 
to  the  coordinating  center  were  the  first  recorded  by  a 
physician.  Systolic  was  at  the  point  of  appearance  and 
diastolic  at  the  point  of  disappearance  of  Korotkoff  sounds. 

In  each  of  the  studies  serum  cholesterol  was  measured 
from  a casual  specimen  using  the  Abell-Kendall  method  (16) . 

Height  and  weight  were  measured  without  shoes  and  In 
underclothes  In  four  of  the  studies,  and  with  shoes  and  In- 
door garments  In  the  other.  The  measurement  with  shoes  and 
Indoor  clothes  adds  approximately  1 Inch  and  5 pounds  to  a 
person’s  height  and  weight.  This  should  have  almost  no  Impact 
on  relative  weights  since  a gain  of  1 Inch  and  5 pounds  leaves 
a person's  relative  weight  almost  unchanged.  Relative  weight 
Is  a ratio,  expressed  In  percent,  of  a person’s  weight  to  a 
standard  weight  for  a person  of  his  height.  It  was  calculated 
by  the  coordinating  center  from  standards  derived  from 
"desirable"  weights  by  height  published  by  the  Metropolitan 
Life  Insurance  Company  (17) . 
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All  of  the  studies  obtained  information  on  current  and  past 
smoking  habits.  These  were  supplied  to  the  coordinating  center 
and  were  recoded: 

0 - never  smoked 

1 - past  smoker 

2 - cigar  or  pipe  smoker 

3 - smokes  less  than  1/2  pack  of  cigarettes  per  day 

4 - smokes  about  1/2  pack  per  day 

5 - smokes  about  1 pack  per  day 

6 - smokes  more  than  one  pack  per  day 

Table  3 gives  a summary  of  the  method  of  measurement  of 
variables,  by  study. 


INCIDENT  EVENTS 

Three  incident  events  are  considered  in  this  monograph: 

1)  Myocardial  Infarction  or  CHD  death 

2)  Death  for  all  causes 

3)  CHD  death 

Events  during  the  years  following  initial  examination  were 
reported  to  the  coordinating  center  of  the  Pooling  Project  by 
each  of  the  studies.  The  average  length  of  follow-up  ranged 
from  8.05  to  11.50  years,  Framingham  having  the  longest  ex- 
perience (Table  1) . Events  were  coded  by  the  coordinating 
center  using  the  following  criteria: 
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Myocardial  Infarction:  Definite  myocardial  infarction  re- 
quired definite  electrocardiographic  changes  in  a single  tracing 
or  evolutionary  changes  documented  on  serial  tracings,  in  par- 
ticular, development  of  definite  Q or  QS  waves  as  described  by 
Minnesota  Code  category  I,  class  I,  as  well  as  some  other 
definite  ECG  changes  not  quite  meeting  this  strict  criterion(18) . 
Review  of  ECGs  for  this  diagnosis  was  done  at  the  University  of 
Minnesota  under  the  supervision  of  Henry  Blackburn,  M.D.,  on 
ECGs  supplied  by  the  respective  studies. 

Death;  In  every  death  of  a study  participant  the  death 
certificate  was  reviewed  to  establish  both  time  and  underlying 
cause  of  death.  The  underlying  cause  of  death  was  uniformly 
coded  at  the  coordinating  center  using  the  seventh  revision  of 
the  International  Statistical  Classification.  Insofar  as 
possible  the  cause  of  death  was  verified  by  reviewing  autopsy 
data,  hospital  records,  and  records  of  attending  physician. 

CHD  Death;  CHD  death  included  both  deaths  where  CHD  was 
clearly  documented  as  the  cause  and  sudden  deaths  occurring 
within  three  hours  of  onset  of  symptoms  in  persons  in  apparent 
good  health  without  previously  known  cardiovascular  disease 
and  without  evidence  of  violence,  trauma  or  other  possible 


non-cardiovascular  causes. 
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FINDINGS 

Risk  factor  and  incidence  findings  by  study 

Framingham  data  fall  in  the  middle  of  the  distributions  of 
the  major  risk  factors  for  these  study  populations  (Figs.  1-3 
and  Tables  4,  5).  The  jagged  shapes  of  the  curves  for  diastolic 
blood  pressure  are  due  to  digit  bias  in  obtaining  these 
values  (Fig.  2).  These  irregularities  should  have  no  impact 
on  the  logistic  regressions. 

Table  5 gives  mean  values  and  standard  deviations  for  the 
risk  factors  considered,  as  well  as  age.  Again,  Framingham 
has  neither  the  highest  nor  lowest  mean  values,  with  the  single 
exception  of  serum  cholesterol  where  it  has  the  lowest  value. 

All  of  the  standard  deviations  are  comparable. 

Table  6 gives  the  numbers  of  persons  at  risk  and  the  num- 
bers of  events  by  study,  with  and  without  exclusions  due  to 
missing  data.  Table  7 gives  extrapolated  12  year  event  rates 
by  study.  The  extrapolation  is  linear  and  it  is  recognized  that 
this  may  slightly  underestimate  levels  of  incidence  for  the 
studies  of  shorter  duration.  The  Framingham  incidence  rates 
for  total  mortality,  heart  attacks  in  general  and  CHD  mortality 
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In  particular  are  neither  the  highest  nor  the  lowest. 

Tables  8-12  give  the  number  of  persons,  number  of  events 
and  12  year  rates  by  level  of  each  risk  factor.  Here  once 
again  Framingham  generally  has  neither  the  highest  nor  lowest 
rates . 

Tables  13-15  give  the  risk  factor  averages  for  cases  and 
non-cases  and  their  respective  standard  deviations  for  each  of 
the  three  events.  Since  the  standard  deviations  are  com- 
parable among  the  studies,  comparisons  between  studies  of  the 
strength  of  any  individual  risk  factor  can  be  made  directly, 
using  the  differences  between  the  averages  for  cases  and  non- 
cases of  the  specified  events. 

The  analytic  meaning  of  these  data  can  best  be  judged 
from  tables  16-18  which  give  the  complete  univariate  logistic 
analyses  for  each  study  by  event  and  risk  factor,  and  by  the 
summary  in  table  28,  which  gives  the  standardized  univariate 
logistic  coefficients  for  each  study.  The  Tecumseh  coefficient 
for  serum  cholesterol  is  significantly  different  from  that  of 
Framingham  for  all  three  events.  Otherwise  the  Framingham 
coefficients  are  not  significantly  different  (statistically) 


from  those  of  the  other  studies. 
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Use  of  Framingham  coefficients  to  predict  event  rates  of  the  four 
other  studies. 

In  order  to  assess  how  well  results  from  Framingham  can  be 
applied  to  the  other  studies  to  predict  the  events  being 
considered,  the  Framingham  experience  was  used  to  estimate 
the  parameters  of  a multiple  logistic  function.  This  was  done 
for  two  sets  of  major  risk  factors: 

(1)  systolic  blood  pressure,  serum  cholesterol,  and  smoking. 

C2)  diastolic  blood  pressure,  serum  cholesterol,  and  smoking. 

Age  is  not  entered  into  the  multivariate  logistic  as  a 
variable  despite  the  fact  that  age  distributions  for  the  various 
studies  are  not  the  same.  Mean  ages  within  the  limited  age 
span  under  investigation  (40-54  years)  are  given  in  table  5 
and  it  is  obvious  from  these  and  from  the  age-adjusted  in- 
cidence rates  in  table  7 that  differences  in  age  distribution 
have  a small  but  discernible  impact  on  incidence  rates.  How- 
ever, it  was  felt  that  if  a term  for  age  was  included  in  the 
multiple  logistic  functions  concordance  between  the  study 
results  might  have  been  attributed  to  this  term  rather  than  to 
the  terms  for  serum  cholesterol,  cigarette  smoking  and  blood 


pressure. 
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Estimates  for  the  parameters  were  used  to  calculate  pre- 
dicted risk  scores  (conditional  probabilities  of  the  event) 
for  participants  in  each  of  the  other  studies.  Two  criteria 
were  used  for  judging  how  well  the  Framingham  results  predicted 
outcomes  in  the  other  populations:  goodness  of  fit  statistics 

(table  30)  and  percent  of  observed  cases  in  the  uppermost 
decile  of  predicted  risk  (table  31) . By  either  criterion  the 
Framingham  logistic  functions  did  quite  well  in  predicting  the 
experience  of  these  other  populations. 

It  seems  reasonable  to  conclude  that  the  Framingham  ex- 
perience is  typical  of  the  experience  of  these  other  studies  . 
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ADDENDUM;  OTHER  RISK  FACTORS  AND  ENDPOINTS 
Three  other  risk  factors  are  logical  candidates  for  in- 
clusion in  any  predictive  formulas.  One,  Included  in  the 
univariate  presentation  in  the  main  body  of  tables,  is  relative 
weight.  As  may  be  seen  from  the  data  in  table  16,  even  for 
myocardial  infarction  or  CHD  death  relative  weight  is  not  a 
statistically  significant  risk  factor  for  3 of  the  5 studies; 
hence  it  seemed  illogical  to  include  it  in  the  various  multi- 
variate essays  at  prediction. 

Another  risk  factor  omitted  is  glucose  intolerance. 

Blood  glucose  data  were  not  available  at  entry  for  the  Albany 
and  the  two  Chicago  studies,  and  hence  glucose  intolerance 
was  not  included  in  these  analyses. 

A final  omission  from  the  roster  of  common  risk  factors 
were  electrocardiographic  abnormalities.  These  differed  from 
the  other  characteristics  in  that  they  indicate  already  ex- 
isting cardiac  pathology  and  were  omitted  on  that  account. 

Several  other  endpoints  were  Included  in  the  pooled  data. 
These  included  angina  pectoris,  intermittent  claudication 
and  stroke.  Since  it  was  impossible  to  standardize  the  reports 
from  the  separate  clinics  for  these  events  they  are  not  included 
in  this  report. 


TABLES 


1.  Description  of  the  studies. 

2.  Number  of  men  by  age  at  entry  and  study. 

3.  Methods  of  measurement  of  the  variables. 

4.  Distribution  of  smoking  habits  by  study. 

5.  Mean  values  and  standard  deviations  of  risk  factors. 

6.  Number  of  persons  and  number  of  events  by  study  with  and 
without  exclusions. 

7.  Rates  per  1000  in  12  years. 

8.  Number  of  persons  and  events  and  12  year  rates  for  three 
events  by  level  of  systolic  blood  pressure. 

9.  Number  of  persons  and  events  and  12  year  rates  for  three 
events  by  level  of  diastolic  blood  pressure. 

10.  Number  of  persons  and  events  and  12  year  rates  for  three 
events  by  level  of  serum  cholesterol. 

11.  Number  of  persons  and  events  and  12  year  rates  for  three 
events  by  smoking  habit. 

12.  Number  of  persons  and  events  and  12  year  rates  for  three 
events  by  level  of  relative  weight. 

13.  Means  and  standard  deviations  of  risk  factors  for  cases 
and  non-cases  of  myocardial  infarction  or  CHD  death. 
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14.  Means  and  standard  deviations  of  risk  factors  for  cases  and 
non-cases  of  death  from  all  causes. 

15.  Means  and  standard  deviations  of  risk  factors  for  cases  and 
non-cases  of  CHD  death. 

16.  Univariate  logistic  analysis  for  myocardial  Infarction  or 
CHD  death. 

17.  Univariate  logistic  analysis  for  death  from  all  causes. 

18.  Univariate  logistic  analysis  for  CHD  death. 

19.  Multiple  logistic  analysis  for  myocardial  infarction  or  CHD 
death  using  systolic  blood  pressure,  serum  cholesterol  and 
smoking  habit  as  parameters  in  the  logistic  function. 

20.  Multiple  logistic  analysis  for  myocardial  infarction  or  CHD 
death  using  diastolic  blood  pressure,  serum  cholesterol  and 
smoking  habit  as  parameters  in  the  logistic  function. 

21.  Multiple  logistic  analysis  for  death  from  all  causes  using 
systolic  blood  pressure,  serum  cholesterol  and  smoking 
habit  as  parameters  in  the  logistic  function. 

22.  Multiple  logistic  analysis  for  death  from  all  causes  using 
diastolic  blood  pressure,  serum  cholesterol  and  smoking 
habit  as  parameters  in  the  logistic  function. 


-3- 


23.  Multiple  logistic  analysis  for  CHD  death  using  systolic 
blood  pressure,  serum  cholesterol  and  smoking  habit  as 
parameters  in  the  logistic  function. 

24.  Multiple  logistic  analysis  for  CHD  death  using  diastolic 
blood  pressure,  serum  cholesterol  and  smoking  habit  as 
parameters  in  the  logistic  function. 

25.  Actual  and  expected  number  of  myocardial  infarctions  or  CHD 
deaths  by  decile  of  risk  using  logistic  parameters  for 
Framingham  and  for  specific  studies. 

26.  Actual  and  expected  number  of  death  all  causes  by  decile 
of  risk  using  logistic  parameters  for  Framingham  and  for 
specific  studies. 

27.  Actual  and  expected  number  of  CHD  deaths  by  decile  of 
risk  using  logistic  parameters  for  Framingham  and  for 
specific  studies. 

28.  Standardized  univariate  logistic  coefficients  by  study, 
event  and  risk  factor. 

29.  Standardized  multivariate  logistic  coefficients  by  study, 
event  and  set  of  risk  factors. 

30.  Summary  statistics  for  fit  of  specified  logistic  functions. 

31.  Percent  of  cases  in  upper  decile  of  risk,  by  study,  event, 
set  of  risk  factors,  and  specified  logistic  parameters. 


-4- 


32.  Number  of  persons  by  ECG  status. 

33.  Standardized  univariate  and  multivariate  logistic  co- 
efficients for  ECG  abnormalities. 

Where  further  description  of  the  tables  or  explanations  of 
methods  are  given,  they  are  found  in  notes  preceding  the  tables. 
See  footnotes  of  the  table  in  question  for  the  exact  location. 
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Table  4 


Percent  of  population  with  specified  smoking  habits 


SMOKING  HABIT 

(F) 

(A) 

(C-G) 

(CW) 

(T) 

Never 

12.5 

17.7 

12.1 

19.8 

13.4 

past 

9.6 

11.4 

14.8 

12.1 

14.4 

Cigar  or  pipe 

13.9 

14.2 

8.4 

9.6 

8.8 

< 1/2  pack 

7.0 

4.5 

3.0 

5.3 

4.9 

1/2  pack 

9.6 

4.3 

5.6 

9.6 

9.5 

1 pack 

29.4 

26.6 

37.5 

37.4 

26.4 

> 1 pack 

18.0 

21.3 

18.5 

6.2 

22.5 

(F)  Framingham 

(A)  Albany 

(C-G)  Chicago-Gas 

(CW)  Chicago-Western  Electric 


(T)  Tecumseh 


Mean  values  and  standard  deviations  of  specified  risk  factors 
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Table  7 


Rate  per  1000  for  12  years* * **  by  study 


CRUDE  AGE  ADJUSTED** 


(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

Framingham 

113 

116 

53 

113 

116 

53 

Albany 

103 

101 

43 

100 

106 

45 

Chicago-Gas 

118 

128 

56 

115 

118 

53 

Chicago-W.E. 

94 

89 

44 

91 

84 

42 

Tecumseh 

90 

107 

67 

92 

111 

70 

(1)  Myocardial  infarction  or  CHD  death 

(2)  Death  all  causes 

(3)  CHD  death 

*Adjusted  for  length  of  follow-up.  See  notes  on  tables 
preceding  table  8. 

**Age- adjustment  was  made  as  follows:  Crude  rates  were  cal- 

culated for  age  groups  40-44,  45-49,  50-54.  The  crude  rates 
within  each  age  group  were  modified  for  length  of  followup  as 
described  in  notes  on  tables  preceding  table  8 and  age-adjusted 
by  the  direct  method  using  the  Framingham  population  as  the 


standard. 


ADJUSTMENT  OF  RATES 


The  studies  reported  a varying  length  of  follow-up  (table  1) . 
In  order  to  compare  rates  all  are  expressed  as  12  year  rates. 

12  year  rates  are  calculated  by  multiplying  the  rates  for  a given 
study  by  the  ratio  of  the  Framingham  follow-up  and  the  study 
follow-up.  For  example  Albany  rates  are  multiplied  by  11.5/9.86. 
Since  incidence  rates  tend  to  increase  with  age  a linear  extra- 
polation will  tend  to  underestimate  incidence. 
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ADJOSTED  FOR  LENGTH  OF  FOLLOHOP  SEE  NOTES  PRECEDING  TABLE- 


MEANS  AND  STANDARD  DEVIATIONS  OF  RISK  FACTORS 


Tables  13-15  give  means  and  standard  deviations  for  cases 
and  non-cases  of  the  specified  events.  The  methods  used  to 
calculate  the  statistics  given  are  standard  methods.  The  number 
of  persons  used  to  calculate  the  statistics  for  any  category  are 
the  number  of  persons  in  that  category  with  known  values  of  the 
risk  factor.  These  numbers  may  be  obtained  from  Tables  8-12. 
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TRBLE-14 

AVERAGES  FOR  CASES  AND  NON-CASES 
OP  DEATH  ALL  CAUSES 
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AVERAGES  FOR  CASES  AND  NON-CASES 
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LOGISTIC  ANALYSES 


Tables  16-18,  28  give  univariate  logistic  analyses  and  tables 
19-27,  29-31  give  multivariate  logistic  analyses  for  the  various 
studies,  endpoints,  and  risk  factors  (or  set  of  risk  factors). 

The  use  of  the  logistic  function  in  modeling  the  incidence 
of  cardiovascular  disease  has  been  well-documented.  Briefly, 
the  model  assumes  that  the  conditional  probability  of  a person 
developing  disease  given  that  he  has  specified  values  of  the  risk 
factors  is  1/ (1+exp  - (a  + 3X) , where  X is  a vector  containing 
the  values  of  the  risk  factors,  a is  an  unknown  parameter  (the 
"intercept”),  and  ^ is  a vector  of  unknown  parameters.  The 
unknown  parameters  are  estimated  using  the  method  of  Walker  and 
Duncan  (19) . The  parameters  contained  in  ^ may  be  taken  as  the 
strength  of  the  association  between  the  risk  factors  and  the 
event . 

In  order  to  assess  the  relative  association  of  the  risk 
factors  and  the  event,  standardized  coefficients  are  calculated 
by  multiplying  the  coefficient  by  the  standard  deviation  of  the 
risk  factor  with  which  it  is  associated.  This  allows  assessment 
of  the  relative  importance  of  the  risk  factors  by  ranking  the 
standardized  coefficients  according  to  absolute  magnitude. 
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To  test  whether  a given  coefficient  is  different  from  zero 
the  coefficient  is  divided  by  its  standard  error.  Under  normality 
assumptions,  the  result  is  a standard  normal  deviate.  These 
statistics  are  given  in  the  column  headed  "T"  in  the  tables. 

The  likelihood  ratio  statistic  appearing  on  the  multivariate 
logistic  analyses  is  a test  of  the  null  hypothesis  that  the  true 
values  of  the  parameters  of  ^ are  zero.  An  equivalent  way  of  stating 
the  null  hypothesis  is  that  it  is  a test  of  whether  or  not  we  obtain 
more  information  using  the  logistic  function  than  if  we  had  assumed 
all  cases  (and  similarly  all  non-cases)  have  the  same  probability  of 
occurring  regardless  of  the  values  of  the  risk  factors.  The  number 
of  persons  at  risk  and  the  number  of  events  are  not  given  on  the 
tables.  The  number  of  persons  used  for  the  univariate  analyses  may 
be  obtained  from  tables  8-12.  This  is  the  number  of  individuals 
with  known  values  of  the  specified  risk  factor.  The  number  of  persons 
used  for  the  multivariate  analyses  is  given  in  table  6. 
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UNIVARIATE  LOGISTIC  ANALYSIS 

FOR  MYOCARDIAL  INFARCTION  OR  CHD  DEATH 
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MOLTIPIE  LOGISTIC  ANALYSIS 
FOR  DEATH  ALL  CAUSES 
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VARIABLE  COEFFICIENT  ST.  ERROR  T MEAN  OP  ST.  DEV.  STANDARDIZED  STANDARDIZED 

OF  COEF  VARIABLE  OF  VAR.  COEFFICIENT  ST.  ERROR 
SBP  0.0263034  0.0058077  4.53  137.7163  20.1172489  0.5291528  0.1168343 
CHOL  0.0047436  0.0028318  1.68  226.5528  42.8671167  0.2033434  0.1213909 
SMOKING  0.1952524  0.0744692  2.62  3.5179  2.0624768  0.4027035  0.1535910 
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Actual  and  expected  number  of  cases  by  decile  of  risk 


Tables  25-27  give  actual  and  expected  number  of  events  by 
decile  of  risk.  Each  population  was  used  to  estimate  the  para- 
meters of  a logistic  function.  Using  the  logistic  parameters, 
each  participant  was  assigned  a risk  score.  The  populations 
were  then  put  in  order  of  ascending  risk  scores  and  split  into 
deciles  of  equal  numbers.  The  number  of  events  and  expected 
number  of  events  were  then  counted  by  decile.  The  expected 
number  of  events  for  a given  decile  is  simply  the  sum  of  the 
risk  scores  for  that  decile.  For  the  studies  other  than 
Framingham  the  procedure  was  done  twice,  once  using  the  logistic 
parameters  estimated  using  the  study  population,  and  once  using 
the  parameters  estimated  using  the  Framingham  population.  In 
order  to  compare  these  numbers  with  those  obtained  using  the 
study  logistic,  adjustments  for  length  of  followup  must  be  made. 
The  adjustments  were  made  by  multiplying  tne  expected  number  of 
cases  using  the  Framingham  logistic  by  the  ratio  of  the  length 
of  study  followup  to  that  of  Framingham.  For  example  the  ex- 
pected numbers  for  Albany  using  the  Framingham  logistic  were 
multiplied  by  9.86/11.5.  This  linear  extrapolation  may  slightly 
underestimate  12-year  rates. 
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TABLE-26 

ACTUAL  AND  EXPECTED  NUMBER  OF  DEATHS 

BX  DECILE  OF  RISK,  USING  INDICATED  MULTIVARIATE  LOGISTI: 
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TABLE-27 

ACTUAL  AND  EXPECTED  NUMBER  OF  CHD  DEATHS 

BY  DECILE  OF  RISK,  USING  INDICATED  MULTIVARIATE  LOGISTIC 


^(Njd->^)oor“ir)'i-ov£»r^o 




' o o ^ r-  T“  CM  (N  m <£)  {-SJ 


<-«.voa»fNa'voo^o4vDfoCNa' 

CM* 

' O O ^ r-  Y—  T—  CM  (N  m m o 


0»—  Of^CNv—  r-(NLO^'X> 


ffi 

L> 
O M 
O hJ 
< H 
U 

H Z 
z: 

U M 
e-i 
V) 


^r-l^Olr)OvofN^moo^ 

'—'(vjmiS-^min^op^QOcNOO 

«-  m 

rorosj-niriroii*<“oovo<Na> 

,-..r*‘VD^^o00^*‘00^!■00f^Jrr» 

'-'^(N^o^^tn^^aooo^r' 


'rr>m<^in(N^v-r*-p-rMa' 

' t-  n-  in 


0C4 

F-l 

U 

o w 

U) 

.4  H 
U 

M Z 
S OS 

u w 
EH 
W 

pq 


--.^fMOOrOcO'^<N»“voCNO 



^ m 

rr)(N;3-<Ninmin*^ror^(N<T' 

— .<N(Njor*'m'=^mo^om^ 



■^c^rocfcrcnvor'  oov-r^o 


•<r)(^^f^Ir^mfNcoro<y^oo^ 
" T-  r-  to 


CN  o ’ 


O 

o 

*a:  Vi 
U •< 
H O 
zc 


O JH 
os  z 
» •< 
E-t  CO 
(O 

H «a: 

«-) 

o 

cc 

u 


tn 

to 

u z 

os 

04  Z 
CD 
G Z 
O H 
O Z 
<< 
OD  OS 
Oi 

o 

H 

hq 

O 

H 


mOroo<NLnmvo^oo<^^ 


— .omo'^C'foor^<N’“0 



'^i-v—CMCNCO^sJ’VOOOO 


orou^^crr^oo^iZ 


'—’r-(«gmmcj-inin'^co<Nro 


^oovDfnoaovDr*>r-voom 


— mmcD^ooooot-ocMo 


■'v-ojfsjroij-cj-inr^a'vor^ 
r-  m 


Mr-CNfO-^^invor^ODO^OtJ 


•sC  10 
U 

H CD 


O 

OS  X 
M Z 
E-i  ««*! 
CO  CO 
H 

1-1  <! 

O 

X 

u 


» 

OS  z 
Oj  ^ 
X 
Q CD 
O X 
O H 
»-P  Z 
m •< 
os 
o 04 


^••••**««*** 


■ it  :3-  rn  ® (N  it 

^ it 


.—.(NOOCN^OOinOinvOfNVD 



:^IOQO'^ 


T—  O(NO0DiJ-(M(Nv^r^mit 


— ^XcTOvDCMCTvr*'  r^<NiOO 

'-'T~(Nrnro;t^m\£>aocNfn 


,^rsioooinf^t-<Nvor^®r'i 




r^m^m^^.a-oinirjct 


«-«.O^p«>•CN®^^O^r-cO^O 


'-'v— fsrofoitir»inp^oo=tr^ 

^ m 


•^(NCOitr^cj-cor'r-'itr^ 


w»"<Nro:^invor*“Goa'0»-l 

^ r-  «• 

M tH 

u o 

03  Eh 


O 
CO  Oh 
Eh 

CO  Z Q 
EH  03  03 
Z H H 

ta  o •< 

M H ►q 

U 0«  D 

H 04  U 
03  _? 

04  O •*« 

63  U U CO 

O EH 

cj  z CO  z 
< EH  03 
s X Z M 
rt  CD  03  u 

5 Z H M 

CD  H U 0« 
Z Z M 04 
M <J  04  03 
Z X Ql4  O 
fo:  04  03  o 

X o 

04  CD  O CD 

z z 

CD  H CD  M 
Z CO  Z CO 
H O M D 
CO  CO 

D CO  D CO 
EH  EH 

CO  Z CO  Z 

64  03  Eh  03 

Z > Z > 
63  03  03  03 
t>  > 

on  o X o 


1-3  EH  h3  I 
«<  CJ  rt: 
D 03  D 
Eh  X Eh  I 

CJ  X L) 
^ 03  <3 

k Ol  04  I 

o o o 

X X X I 
U 03  03 
X 0 X I 
Z z z 
odd; 
Z Z z ' 


t-  CM  m :3-  W 


Summary  tables  of  standardized  logistic  coefficients 


Tables  28-29  are  tables  of  standardized  univariate  and 
multivariate  logistic  coefficients,  the  calculation  and  purpose 
of  which  have  already  explained  (see  notes  preceding  table  16). 

The  coefficients  are  given  here  in  less  precision  for  ease 
of  comparison.  For  each  coefficient  in  the  studies  other  than 
Framingham  a test  statistic  was  calculated  to  test  whether  it 
differed  significantly  from  the  comparable  coefficient  for 
Framingham.  Those  which  did  were  appropriately  marked.  The 
test  statistic  is  the  differences  between  the  coefficients  divided 
by  the  standard  error  of  the  difference.  The  standard  error  of  the 
difference  is  calculated  by  taking  the  square  root  of  the  sum  of 
the  variance  of  the  coefficients.  Under  appropriate  normality 
assumptions  this  statistic  is  a standard  normal  deviate. 


MYOCARDIAL  INFARCTION  OR  CHD  DEATH 
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TABLE-29 

STANDARDIZED  MULTIVARIATE  LOGISTIC  COEFFICIENTS 
BY  STUDY,  EVENT,  AND  SPECIFIED  SET  OF  RISK  FACTORS 
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♦ DIFFERS  SIGNIFICANTLY  FROM  FRAMINGHAM  (P<.05) 
**  DIFFERS  SIGNIFICANTLY  FROM  FRAMINGHAM  (P<.01) 


Summary  statistics  for  goodness  of  fit 


Table  30  gives  summary  statistics  for  goodness  of  fit  of  the 
logistic  model.  These  are  calculated  as: 

10  2 
E (0.  - E.)  /E.  where 

i=l  ^ ^ 

th 

0.  = observed  number  of  cases  in  the  i decile 

X 

th 

E^  = expected  number  of  cases  in  the  i decile 
While  these  statistics  are  not  exactly  distributed  as  a chi- 
square  distribution,  they  do  measure  goodness  of  fit.  If  the 
statistic  is  small  a good  fit  may  be  presumed,  while  a large 
number  means  a poor  fit.  If  for  a specified  event  arid  risk 
factor  the  statistic  obtained  using  the  Framingham  logistic  is 
large  as  compared  with  the  statistic  obtained  using  the  study 
logistic,  it  can  be  concluded  that  the  study  logistic  gives  a 
better  fit  of  the  data  than  does  the  Framingham  logistic.  If 
they  are  similar  in  magnitude  it  may  be  concluded  that  the 
logistics  fit  equally  well. 


Table  30 


Goodness  of  fit  statistics*  for  actual  and  expected  numbers, 
by  study,  event,  and  set  of  risk  factors. 


Myocardial  Infarction  or  CHD  Death 


Albany 

(1) 

10.4 

(A) 

(2) 

14.0 

(B) 

(1) 

7.8 

(2) 

9.8 

Chicago-Gas 

15.5 

15.5 

9.0 

6.4 

Chicago-W. E. 

11.5 

16.6 

17.2 

7.5 

Tecumseh 

13.4 

4.1 

10.5 

7.9 

Death 

from  all  causes 

Albany 

(1) 

14.7 

(A) 

(2) 

10.1 

(B) 

(1) 

7.9 

(2) 

3.7 

Chicago-Gas 

9.7 

2.8 

9.5 

2.4 

Chicago-W. E. 

12.7 

1.3 

9.4 

7.5 

Tecumseh 

9.6 

6.0 

4.6 

6.0 

CHD  Death 

Albany 

(1) 

11.4 

(A) 

(2) 

4.2 

(B) 

(1) 

6.7 

(2) 

3.3 

Chicago-Gas 

5.6 

8.3 

20.3 

6.1 

Chicago-W. E. 

12.5 

6.1 

12.5 

7.3 

Tecumseh 

4.7 

10.8 

12.3 

9.6 

(A)  Systolic  blood  pressure,  serum  cholesterol,  and  smoking. 

(B)  Diastolic  blood  pressure,  serum  cholesterol,  and  smoking. 

(1)  Framingham  logistic 

(2)  Study  logistic 

*See  description  on  preceding  page. 


Table  31 


Percentage  of  cases  assigned  to  upper  decile  of  risk 
by  event  and  study 


Event,  study 


Systolic  blood  pressure, 
cholesterol,  smoking 
Framingham  Study 
logistic  logistic 


Diastolic  blood  pressure, 

cholesterol,  smoking 

Framingham  Study 
logistic  logistic 


Myocardial  infarction  or  CHD  Death 


Framingham  19.5 
Albany  22.5 
Chicago-Gas  20.4 
Chicago-Western  Electric  18.1 
Tecumseh  34.3 


Death,  all  causes 


Framingham  23.6 
Albany  25.6 
Chicago-Gas  25 . 7 
Chicago-Western  Electric  18.6 
Tecumseh  31.0 
CHD  Death 

Framingham  26.3 
Albany  26.4 
Chicago-Gas  25.0 
Chicago-Western  Electric  20.3 

38.5 


— 

17.9 

— 

23.9 

27.5 

26.1 

18.3 

22.6 

21.5 

17.3 

18.1 

18.9 

42.9 

37.1 

40.0 

- 

23.6 

- 

26.3 

21.8 

22.6 

24.8 

20.8 

21.8 

20.3 

17.8 

19.5 

35.7 

26.2 

31.0 

- 

24.6 

- 

22.6 

27.8 

26.4 

29.5 

29.5 

27.3 

20.3 

16.9 

20.3 

50.0 

42.3 

50.0 

Tecumseh 


Abnormality:  None Minor Maj  or Unknovm  Total 

Number  Percent  Number  Percent  Number  Percent  Number  Number 
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Table  33 


Standardized  univariate  and  multivariate  logistic  coefficients  (3)  for 
EGG  Abnormalities,  by  event  and  study. 


Myocardial  Infarction  or  CHD  death 
Univariate  Multivariate 


3 

se(3) 

3 

se(3) 

Framingham 

.2953 

.0700 

.2736 

.0750 

Albany 

.0427* 

.0834 

.0756* 

.0790 

Chicago-Gas 

.2518 

.0765 

.2265 

.0857 

Chicago-W.E. 

.1220* 

.0803 

.0937* 

.0819 

Tecumseh 

.3187 

.1433 

.1158* 

.1594 

Death 

All  Causes 

Framingham 

3 

.4344 

se(3) 

.0649 

3 

.4101 

se(3) 

.0695 

Albany 

.2812 

.0644 

.2234 

.0693 

Chicago-Gas 

.2134 

.0777 

.1738 

.0867 

Chicago-W.E. 

.3166 

.0685 

.3027 

.0702 

Tecumseh 

.4517 

.1258 

.3345 

.1339 

Framingham 

3 

.4219 

CHD  Death 
se(3)  3 

.0810  .3830 

se(3) 

.0873 

Albany 

.2055 

.1019 

.1735* 

.1071 

Chicago-Gas 

.1969* 

.1074 

.1244* 

.1224 

Chicago-W.E. 

.3667 

.0869 

.3444 

.0885 

Tecumseh 

.4288 

.1552 

.2113* 

.1738 

*Not  statistically  significant  at  the  p=.05  level. 

Note:  Multivariate  analysis  includes  systolic  blood  pressure, 

serum  cholesterol,  smoking  and  relative  weight. 


References 


1.  Doyle  JT,  Haslin  AS,  Hilleboe  HE,  et  al:  A prospective 

study  of  degenerative  cardiovascular  disease  in  Albany: 
Report  of  Three  Years’  Experience:  I.  Ischemic  Heart 

Disease.  Am  J Pub  Health,  47,  part  2:25-32,  1957. 

2.  Stamler  J,  Lindberg  HA,  Berkson  DM,  et  al:  Prevalence  and 

incidence  of  coronary  heart  disease  in  strata  of  the  labor 
force  of  a Chicago  industrial  corporation.  J Chron  Dis  11, 
No.  4:405-420,  1960. 

3.  Paul  0,  Lepper  MH,  Phelan  WH,  et  al:  A longitudinal  study 

of  coronary  heart  disease.  Circulation  28:20-31,  1963. 

4.  Epstein  FH,  Francis  T,  Hayner  NS,  et  al:  Prevalence  of 

chronic  diseases  and  distribution  of  selected  physiological 
variables  in  a total  community,  Tecumseh,  Michigan.  Am  J 
Epid  81,  No.  3:307-322,  1965. 

5.  Epstein  FH,  Moore  FE:  Progress  report  to  the  National  Heart 

Institute  on  the  National  Cooperative  Pooling  Project,  1968. 

6.  Keys  A,  Taylor  HL,  Blackburn  HW,  et  al:  Coronary  heart 

disease  among  Minnesota  business  and  professional  men 
followed  15  years.  Circulation  28:381-  395,  1963. 


-2- 


7.  Chapman  JM,  Goerke  LS,  Dixon  W,  et  al:  The  clinical  status 

of  a population  group  in  Los  Angeles  under  observation  for 
two  to  three  years.  Am  H Pub  Health,  47,  part  2:33-42,  1957 

8.  Taylor  HL,  Blackburn  H,  Keys  A,  et  al:  Five-year  follow-up 

of  employees  of  selected  U.S.  railroad  companies.  Circulation 
41  (Suppl  1):  20-39,  1970 

9.  Weinstein  BJ,  Epstein  FH  and  the  Working  Subcommittee  on 

Criteria  and  Methods,  Committee  on  Epidemiological  Studies, 
American  Heart  Association:  Comparability  of  criteria  and 

methods  in  the  epidemiology  of  cardiovascular  disease: 

Report  of  a survey.  Circulation  30:643-  653,  1964. 

10.  Epidemiology  of  cardiovascular  diseases:  Methodology. 

Report  of  Princeton  Conference.  Am  J Pub  Health  50: 

Supplement  (October,  1960). 

11.  Moore  FE:  Some  preliminary  findings  from  the  Pooling  Pro- 

ject of  the  Council  on  Epidemiology,  American  Heart  Associa- 
tion. Paper  presented  at  the  Conference  on  Cardiovascular 
Disease  Epidemiology,  March  1969.  New  Orleans,  La. 

12.  Doyle  JT,  Kirch  SH:  Coronary  heart  disease  in  the  United 

States:  Some  preliminary  findings  from  the  Pooling  Project 

of  the  Council  on  Epidemiology  of  the  American  Heart 
Association.  Presented  at  the  42nd  scientific  sessions, 
American  Heart  Association,  November  1969. 


-3- 


13.  Paul  0;  The  risks  of  mild  hypertension:  A ten-year  report 

Pooling  Project,  Council  on  Epidemiology,  American  Heart 
Association.  Brit  Heart  J 33  (Supplement):  116-121,  1971 

14.  Doyle  JT,  Kannel  WB:  Coronary  risk  factors:  10  year  find- 

ings in  7,446  Americans.  Pooling  Project,  Council  on 
Epidemiology,  American  Heart  Association.  Paper  presented 
to  III  World  Congress  of  Cardiology.  London,  England, 
September  1970. 

15.  Inter-Society  Commission  for  Heart  Disease  Resources: 
Primary  prevention  of  the  atherosclerotic  diseases.  Cir- 
culation 62:A65-A95,  1970 

16.  Abell  L,  Levy  B,  Brodie  B,  Kendall  F:  A simplified  method 

for  the  measurement  of  cholesterol  in  serum  and  the  demon- 
stration of  its  specificity.  J Biol  Chem  195:357-362,  1952 

17.  Metropolitan  Life  Insurance  Company:  New  Weight  Standards 

for  men  and  women.  Statistical  Bulletin  40:1-4,  1959  (Nov- 
Dec. ) 

18.  Blackburn  H,  Keys  AC,  Simonson  E,  et  al:  The  electro- 

cardiogram in  population  studies.  A classification  system. 
Circulation  21:1160-  1175,  1960. 

19.  Walker  SH,  Duncan  DB:  Estimation  of  the  probability  of  an 

event  as  a function  of  several  independent  variables.  Bio- 


metrika  54:167-179,  1967. 


THE  FRAMINGHAM  STUDY 


BIBLIOGRAPHY 


THE  FRAMINGHAM  STUDY 


BIBLIOGRAPHY 


Dawber,  T,R.,  Meadors,  G.F.,  and  Moore,  F.E.,  Jr-: 

Epidemiological  approaches  to  heart  disease:  the 

Framingham  Study.  Am.  J-  Public  Health  41:  279-286, 
Mar-  1951, 

Dawber,  T- R, , Kannel,  W,  B,  , Love,  D.E.,  and  Streeper,  R,D, : 
The  electrocardiogram  in  heart  disease  detection;  a 
comparison  of  the  multiple  and  single  lead  procedures. 
Circulation  5:  559-566,  Apr.  1952, 

Dawber,  T,R,  and  Moore,  F.E, : Longitudinal  study  of  heart 

disease  in  Framingham,  Massachusetts:  an  interim 

report.  In  Research  in  Public  Health,  Papers  pre- 
sented at  the  1951  Annual  Conference  of  the  Milbank 
Memorial  Health  Fund,  New  York,  Milbank  Memorial  Fund, 
1952,  pp,  241-247, 

Vander,  J,B, , Gaston,  E. A, , and  Dawber,  T-R,:  Significance 

of  solitary  nontoxic  thyroid  nodules;  preliminary 
report,  N.  Engl,  J,  Med,  251;  970-973,  Dec,  9,  1954, 

Stokes,  J,,  III  and  Dawber,  T,R, : Rheumatic  heart  disease 

in  the  Framingham  Study,  Nj; Engl, J,  Med,  255:  1228- 

1233,  Dec.  27,  1956, 

Dawber,  T,R, , Moore,  F,E.,  and  Mann,  G.V.:  Coronary  heart 

disease  in  the  Framingham  Study.  Am,  J,  Public  Health 
47:  pt.  2,  4-24,  Apr,  1957- 

Dawber,  T,R,  and  Kannel,  H,B,:  An  epidemiologic  study  of 

heart  disease;  the  Framingham  study,  Nutr,  Rev,  16: 
1-4,  Jan-  1958- 

Kannel,  W.B.,  Dawber,  T, R, , and  Cohen,  M,E, : The  electro- 

cardiogram in  neurocirculatory  asthenia  (anxiety,  neu- 
rosis or  neurasthenia) : a study  of  203  neurocircula- 

tory asthenia  patients  and  757  healthy  controls  in  the 
Framingham  Study.  Ann,  Intern,  Med,  49:  1351-1360, 

Dec,  1958, 


2 


THE  FRAMINGHAM  STUDY  - Continued 

Dawber,  T.F-,  Kannel,  Eevotskie,  N.,  Stokes,  J.,  Ill, 

Kagan,  A, , and  Gordon,  T.;  Some  factors  associated 
with  the  development  of  coronary  heart  disease;  six 
years'  follow-up  experience  in  the  Framingham  Study. 

Am.  J.  Public  Health  49:  1349-1356,  Oct.  1959, 

Gordon,  T.,  Moore,  F.E, , Shurtleff,  D- , and  Dawber,  T.B.: 
Some  methodologic  problems  in  the  long-term  study  of 
cardiovascular  disease:  observations  on  the  Framingham 

Study.  J.  Chronic  Pis.  10:  186-206,  Sept.  1959, 

Kagan,  A.,  Gordon,  T,,  Kannel,  W.B.,  and  Dawber,  T.R. : 

Blood  pressure  and  its  relation  to  coronary  heart 
disease  in  the  Framingham  Study,  In  Hypertension  Vol- 
- Drug  Action,  Epidemiology  and  Hemodynamics , 
Proceedings  of  the  Council  for  High  Blood  Pressure 
Research,  American  Heart  Association,  November  1958. 

New  York,  American  Heart  Association,  1959,  pp.  53-81, 

Stokes,  J.,  Ill  and  Dawber,  T,R, : The  "silent  coronary": 

the  freguency  and  clinical  characteristics  of  unrecog- 
nized myocardial  infarction  in  the  Framingham  Study, 
Ann,  Intern.  Med.  50:  1359-1369,  June  1959, 

Dawber,  T.E.:  Summary  of  recent  literature  regarding 

cigarette  smoking  and  coronary  heart  disease.  Circula- 
tion  22:  164-166,  July  1960, 

Cornfield,  J, , Gordon,  T, , and  Smith,  W.W, : Quantal 

response  curves  for  experimentally  uncontrolled  varia- 
bles. Bull.  Int.  Stat.  Inst.  38:  pt.  3,  97-115,  1961, 

Dawber,  T.R.  and  Kannel,  W.B.:  Susce ptibil ity  to  coronary 

heart  disease.  Mod. Concepts  Cardiovasc.  Pis.  30: 

671-675,  July  1961, 

Dawber,  T.R. , Kannel,  W.B.,  Pearson,  G.,  and  Shurtleff,  D. : 
Assessment  of  diet  in  the  Framingham  Study:  methodology 
and  preliminary  observations.  Health  News  38:  4-6, 

Jan.  1961, 

Kannel,  W.B.,  Dawber,  T.R,,  Kagan,  A,,  Revotskie,  N.,  and 
Stokes,  J.,  Ill:  Factors  of  risk  in  the  development 

of  coronary  heart  disease — six  year  follow-up  experi- 
ence; the  Framingham  Study.  Ann.  Intern.  Med.  55:  33- 
50,  July  1961, 


3 


THE  FRAMINGHAM  STUDY  - Continued 

Cicchinelli,  A.L. : The  composite  of  two  Gaussian  distri- 

butions as  a model  for  blood  pressure  in  man-  Ph.  D. 
Dissertation,  University  of  Michigan,  1962,  127  pp. 

Cornfield,  J,  : Joint  dependence  of  risk  of  coronary  heart 

disease  on  serum  cholesterol  and  systolic  blood  pres- 
sure: a discriminant  function  analysis-  Fed-  Proc- 

21:  pt-  2,  58-61,  July-Aug-  1962- 

Dawber,  T-R-  and  Kannel,  W-B- : Application  of  epidemiology 

of  coronary  heart  disease  to  medical  practice,  Mod- 
Med-  30:  85-101,  Sept-  3,  1962. 

Dawber,  T.E,  and  Kannel,  W.B.:  Atherosclerosis  and  you: 

pathogenetic  implications  from  epidemiologic  observa- 
tions- J-  Am.  Geriatr-  Soc-  10:  805-821,  Oct,  1962, 

Dawber,  T-R-  and  Kannel,  W-B. : Computers  in  epidemiologic 

research ; uses  in  the  Framingham  Study-  Circ.  Res- 
11:  pt.  2,  587-589,  Sept-  1962- 

Da  wber,  T-R-,  Kannel,  W. B. , Eevotskie,  N- , and  Kagan,  A.: 
The  epidemiology  of  coronary  heart  disease — the 
Framingham  enquiry,  Proc.  R,  Soc.  Med.  55:  265-271, 
Apr-  1962- 

Dawber,  T-R-,  Pearson,  G-,  Anderson,  P, , Mann,  G-V-, 

Kannel,  W.B.,  Shurtleff,  D-,  and  McNamara,  P-:  Dietary 

assessment  in  the  epidemiologic  study  of  coronary  heart 
disease:  the  Framingham  Study-  II,  Reliability  of 

measurement-  Am,  J-  Clin.  Nutr.  11:  226-234,  Sept- 
1962, 

Doyle,  J.T.,  Dawber,  T-R-,  Kannel,  W.B,,  Heslin,  A-S-,  and 
Kahn,  H- A- : Cigarette  smoking  and  coronary  heart  dis- 

ease; combined  experience  of  the  Albany  and  Framingham 
studies-  N.  Eng.  J.  Med.  266:  796-801,  Apr-  19,  1962- 

Gerende,  L.J-:  Some  methodological  problems  in  the  study 

of  the  natural  history  of  blood  pressure:  an  examina- 

tion of  the  Framingham  Study  data-  Ph-  D,  Disserta- 
tion, University  of  Michigan,  1962,  201  pp. 


4 


TH£  FRAMINGHAM  STUDY  - Continued 

Kagan,  A» , Dawber,  T.E.,  Kannel,  W,B.,  and  Revotsike,  N- : 
The  Framingham  Study:  a prospective  study  of  coronary 

heart  disease.  Fed.  Proc.  21:  pt.  2,  52-57,  July- Aug. 
1962. 

Kahn,  H.A. : A method  for  analyzing  longitudinal  observa- 

tions on  individuals  in  the  Framingham  Heart  Study, 

In  Goldfield,  E. D-  (Ed,):  American  Statistical  Asso- 
ciation,  Proceedings  of  the  Social  Statistics  Section, 

2961_-  Washington,  D.  C. , American  Statistical  Asso- 
ciation, 1962,  pp.  156-160. 

Kahn,  H.A.:  Use  of  computers  in  analyzing  Framingham  data. 

Circ,  Res.  11:  pt.  2,  585-586,  Sept.  1962. 

Kannel,  W.B. , Dawber,  T. R. , Glennon,  W.E. , and  Thorne, 

M.C.:  Preliminary  report:  the  determinants  and 

clinical  significance  of  serum  cholesterol.  Mass.  J. 
Med.  Tech.  4:  11-29,  Fall,  1962. 

Kannel,  W.B.,  Kagan,  A.,  Dawber,  T.R, , and  Eevotskie,  N. : 
Epidemiology  of  coronary  heart  disease;  implications 
for  the  practicing  physician.  Geriatrics  17:  €75- 
690,  Oct.  1962- 

Mann,  G, V,,  Pearson,  G.,  Gordon,  T. , and  Dawber,  T.R.: 

Diet  and  cardiovascular  disease  in  the  Framingham 
Study,  I.  Measurement  of  dietary  intake.  Am.  J. 
Clini_Nutr.  11:  200-225,  Sept.  1962- 

Revotskie,  N. , Kannel,  W,,  Goldsmith,  J.R.,  and  Dawber, 

T.E. : Pulmonary  function  in  a community  sample- 

Am.  Rev.  Resp.  Pis.  86:  907-911,  Dec.  1962. 

Dawber,  T.R, : Coronary  heart  disease;  morbidity  in  the 

Framingham  Study  and  analysis  of  factors  of  risk. 

Bibl.  Cardiol.  13:  9-24,  1963- 

Da  wber,  T.R,  and  Kannel,  W.B.:  Coronary  heart  disease  as 

an  epidemiology  entity.  Am.  J.  Public  Health  53:  433- 
437,  Mar-  1963- 


5 


THE  FBAMINGHAM  STUDY  - Continued 

Dawber,  T.B-,  Kannel,  W- B. , and  Friedman,  G,D.:  The  use  of 

computers  in  cardiovascular  epidemiology.  Progr. 
Cardiovas.  Dig.  5;  406-417,  Jan-  1963- 

Eawber,  T-R-,  Kannel , W.B.,  and  Lyell,  L-P-:  An  approach 

to  longitudinal  studies  in  a community:  the  Framingham 

Study-  Ann.  N.Y.  Acad.  Sci.  107:  539-556,  May  22,  1963 

Kagan,  A- , Kannel,  W.B-,  Dawber,  T.R.,  and  Revotskie,  N, : 
The  coronary  profile,  Ann.  N.Y.  Acad.  Sci.  97:  883- 
894,  Aug.  29,  1963- 

Kannel,  W.B.,  Barry,  P- , and  Dawber,  T.R. : Immediate  mor- 
tality in  coronary  heart  disease.  The  Framingham  Study 
In  Proceedings  of  the  IV  World  Congress  of  Cardiology 

held  in  Mexico  City,  October  7-13,  1962. Coronary 

Insufficiency;  Myocardial  Infarction.  Mexico,  Inter- 
national Society  of  Cardiology,  1963,  Vol-  IV-B, 
pp,  176-188. 

Dawber,  T. R, , Kannel,  W. B- , and  McNamara,  P-M. : The  pre- 

diction of  coronary  heart  disease-  In  Moore,  S-R.,  Jr- 
(Ed.) : Transactions  of  the  Association  of  Life  Insur- 

ance Medical  Directors  of  America,  Seventy-Second 
Annual  Meeting,  October  16,  1963,  New  York  City.  New 
York,  Recording  & Statistical  Company,  1964,  vol-  47, 
pp.  3-34- 

Doyle,  J.T-,  Dawber,  T-R,,  Kannel,  W- B. , Kinch,  S.H, , and 
Kahn,  H. A- : The  relationship  of  cigarette  smoking  to 

coronary  heart  disease;  the  second  report  of  the  com- 
bined experience  of  the  Albany,  N.  Y- , and  Framingham, 
Mass-,  studies-  JMl  190:  886-890,  Dec-  7,  1964- 

Kannel,  W-B-:  Cigarette  smoking  and  coronary  heart  disease 

Ann-  Intern.  Med.  60:  1103-1106,  June  1964- 

Kannel,  W-B.,  Dawber,  T-R.,  Friedman,  G.D.,  Glennon,  W-E-, 
and  McNamara,  P-M-:  Risk  factors  in  coronary  heart 

disease;  an  evaluation  of  several  serum  lipids  as  pre- 
dictors of  coronary  heart  disease.  Ann.  Intern-  Med- 
61:  888-899,  Nov.  1964. 


6 


THE  FRAMINGHAM  STUDY  - Continued 

Dawber,  T- R. : Heart  attack — what*s  the  risk?  Today  * s 

Health  43:  46-47,  62-64,  Aug.  1965. 

Hall,  A.P.:  Correlations  among  hyperuricemia,  hypercholes- 

terolemia, coronary  disease  and  hypertension.  Arthritis 
Rheum.  8:  pt.  1,  846-852,  Oct,  1965, 

Higgins,  I.T.T, , Kannel,  W.B.,  and  Dawber,  T.R,:  The  elec- 

trocardiogram in  epidemiological  studies;  reproduci- 
bility, validity,  and  international  comparison,  Br . J. 
Prey.  Soc.  Med.  19:  53-68,  Apr,  1965. 

Kannel,  W,B. , Dawber,  T. R. , and  McNamara,  P-M. : Vascular 

disease  of  the  brain  - epidemiologic  aspects:  the 

Framingham  Study.  Am.  J.  Public  Health  55:  1355-1366, 
Sept-  1965, 

Kannel,  W.B, , Dawber,  T, R, , Thomas,  H,E.,  Jr.,  and  McNamara, 
P.M, : Comparison  of  serum  lipids  in  the  prediction  of 

coronary  heart  disease.  R,I,  Med.  J.  48:  243-250,  May 
19  65, 

Kannel,  W, B. , Widmer,  L, K- , and  Dawber,  T.R.:  Gefahrdung 

durch  coronare  Her zkr ankheit ; Folgerungen  fur  die 
Praxis  aus  10  Jahren  Framingham-Studie.  /Susceptibili- 
ty to  coronary  heart  disease;  preventive  implications 
of  10  years  of  observation  in  the  Framingham  Study^/ 
Schweiz.  Med,  Wochenschr.  95:  18-24,  Jan,  2,  1965, 

Dawber,  T.R.  and  Kannel,  W.B.:  The  Framingham  Study;  an 

epidemiological  approach  to  coronary  heart  disease- 
circulation  34:  553-555,  Oct,  1966, 

Dawber,  T,  R.  , Kannel,  W.B.,  and  Friedman,  G.D, : Vital 

capacity,  physical  activity  and  coronary  heart  disease. 
In  Raab,  W.  (Ed.):  Prevention  of  Ischemic  Heart  Dis- 
ease : Principles  and  Practice,  Springfield,  111,, 

Charles  C Thomas,  1966,  pp.  254-265. 

Friedman,  G,  D- , Kannel,  W.B.  , and  Dawber,  T.R,:  The  epi- 
demiology of  gallbladder  disease:  observations  in  the 

Framingham  Study.  J.  Chronic  Pis.  19:  273-292,  Mar, 
1966- 


7 


THE  FBAMINGHAM  STUDY  - Continued 

Friedman,  G.D. , Kannel,  W.B,,  Dawber,  T.R.  , and  McNamara, 
P,M.:  Comparison  of  prevalence,  case  history  and 

incidence  data  in  assessing  the  potency  of  risk  factors 
in  coronary  heart  disease-  Am-  J-  Epidemiol-  83:  366- 
378,  Mar.  1966- 

Kahn,  H-A.  and  Dawber,  T-E-:  The  development  of  coronary 

heart  disease  in  relation  to  sequential  biennial  mea- 
sures of  cholesterol  in  the  Framingham  Study- 
J-  Chronic  Pis.  19:  611-620,  May  1966- 

Kannel,  W-B, : An  epidemiologic  study  of  cerebrovascular 

disease.  In  Millikan,  C-H-,  Siekert,  E.G-,  and 
Whisnant,  J-P.  (Eds.):  Cerebral  Vascular  Diseases. 

Transactions  of  the  Fifth  Conference  held  under  the 
Auspices  of  The  American  Neurological  Association  and 
The  American  Heart  Association,  Princeton,  New  Jersey, 
January  5-7,  1966.  New  York,  Grune  & Stratton,  1966, 
pp,  53-66- 

Kannel,  W-B. : Habits  and  Coronary  Heart  Disease;  The 

Framingham  Heart  Study.  U-S.  Dept,  of  Health,  Educa- 
tion, and  Welfare,  Public  Health  Service  Publ.  No-  1515 
Wash-,  D.C.,  U-S-  Govt.  Print.  Off-,  1966,  13  pp- 

Kannel,  W.B. , Dawber,  T.R.,  and  McNamara,  P-M-:  Detection 

of  the  coronary-prone  adult:  the  Framingham  Study. 

J-  Iowa  Med.  Soc.  56:  26-34,  Jan.  1966- 

Thomas,  H-E, , Jr-,  Kannel,  W.B.,  Dawber,  T-E-,  and  McNamara 
P-M.:  Cholesterol-phospholipid  ratio  in  the  prediction 

of  coronary  heart  disease;  the  Framingham  Study, 
Ni_Engl-_J^_Med-  274:  701-705,  Mar-  31,  1966. 

Dawber,  T,R, , Kannel,  W- B- , Kagan,  A.,  Donabedian,  E-K-, 

McNamara,  P-M-,  and  Pearson,  G. : Environmental  factors 

in  hypertension.  In  Stamler,  J-,  Stamler,  S-,  and 
Pullman,  T-N-  (Eds-):  The  Epidemiology  of  Hypertension 

Proceedings  of  an  International  Symposium  sponsored  by 
the  Chicago  Heart  Association  and  the  American  Heart 
Association,  Chicago,  Illinois,  February  3-7,  1964. 

New  York,  Grune  & Stratton,  1967,  pp-  255-288. 


8 


THE_FEAMIIGiiM_STUDY  - Continued 

Dawber,  T, R-  and  McNamara,  P-M-;  Coronary  heart  disease: 
identification  of  susceptible  individuals.  In  Brest, 

A,N.  and  Moyer,  J.H.  (Eds.): Atherosclerotic  Vascular 

Disease. A Hahnemann  Symposium,  New  York,  Apple ton- 

Century-Crofts,  1967,  pp.  130-146. 

Friedman,  G,  D,  , Kannel,  W-B,  , Dawber,  T,E,  , and  McNam.ara, 
P.M.:  An  evaluation  of  follow-up  methods  in  the 

Framingham  Heart  Study,  Am.  J.  Public  Health  57:  1015- 
1024,  June  1967, 

Hall,  A-P.,  Barry  P.E.,  Dawber,  T,R, , and  McNamara,  P, M, : 
Epidemiology  of  gout  and  hyperuricemia;  a long-term 
population  study.  Am,  J,  Med,  42:  27-37,  Jan.  1967, 

Kannel,  W.B.:  Habitual  level  of  physical  activity  and  risk 

of  coronary  heart  disease:  the  Framingham  Study-  Can- 

ned. Assoc,  J,  96:  811-812,  Mar,  25,  1967, 

Kannel,  W.B, , Brand,  N.,  Skinner,  J,J,,  Jr.,  Dawber,  T.B., 
and  McNamara,  P.M.:  The  relation  of  adiposity  to  blood 

pressure  and  development  of  hypertension;  the  Framingham 
Study.  Ann-  Intern.  Med.  67:  48-59,  July  1967, 

Kannel,  W.B. , Castelli,  W.P, , and  McNamara,  P. M, : The 

coronary  profile:  12- year  follow-up  in  the  Framingham 

Study.  J.  Occup.  Med,  9:  611-619,  Dec,  1967, 

Kannel,  W.B,,  LeBauer,  E.J.,  Dawber,  T.R. , and  McNamara, 

P.M.:  Relation  of  body  weight  to  development  of  coro- 
nary heart  disease:  the  Framingham  Study,  Circulation 

35:  734-744,  Apr-  1967. 

Kannel,  W.B.,  Troy,  B.L-,  and  McNamara,  P. M- : Epidemiology 

of  Stroke.  0,S.  Dept,  of  Health,  Education,  and  Wel- 
fare, Public  Health  Service  Publ,  No,  1607-  Wash,, 

D.C.,  U,S.  Govt.  Print.  Off,,  1967,  8 pp, 

Thomas,  H.E, , Jr,,  Kannel,  W.B.,  and  McNamara,  P.M,: 

Obesity:  a hazard  to  health.  Med.  Times  95:  1099- 

1106,  Oct,  1967. 


9 


THE  FRAMINGHAM  STUDY  - Continued 

Truett,  J.,  Cornfield,  J. , and  Kannel,  W. : A multivariate 

analysis  of  the  risk  of  coronary  heart  disease  in 
Framingham.  J.  Chronic  Pis.  20:  511-524,  July  1967. 

Walker,  S.H.  and  Duncan,  D.B.:  Estimation  of  the  proba- 

bility of  an  event  as  a function  of  several  independent 
variables.  Biomet rika  54:  167-179,  June  1967. 

Dawber,  T- E,  and  Kannel,  W.B.:  The  early  diagnosis  of 

coronary  heart  disease.  In  Sharp,  C.L.E.H.  and  Keen, 

H-  (Eds. ) : Presymptomatic  Detection  and  Early  Diag- 
nosis: A Critical  Appraisal.  London,  Pitman  Medical, 

1968,  pp.  257-281. 

Dawber,  T.R.  and  Thomas  H.E.:  Prophylaxis  of  coronary 

heart  disease,  stroke,  and  peripheral  atherosclerosis- 
Ann.  N.Y.  Acad.  Sci.  149:  1038-1057,  Nov-  21,  1968. 

Kannel,  W-B. , Castelli,  H- P- , and  McNamara,  P. M. : Ciga- 

rette smoking  and  risk  of  coronary  heart  disease- 
Epidemio logic  clues  to  pathogenesis.  The  Framingham 
Study.  In  Wynder,  E.L.  and  Hoffman,  D.  (Eds.):  To  ward 

a Less  Harmful  Cigarette . A Workshop  held  at  the  World 
Conference  on  Smoking  and  Health,  September  11-13,  1967. 
National  Cancer  Institute  Monograph  No-  28.  U- S.  Dept- 
of  Health,  Education,  and  Welfare,  Public  Health  Ser- 
vice, Wash.,  D.C.,  0-S-  Govt.  Print-  Off,,  June  1968, 
pp.  9-20. 

Kannel,  W.B. , Castelli,  W-P, , and  McNamara,  P. M. : Epidemi- 

ology of  acute  myocardial  infarction;  the  Framingham 
Study,  Med.  Today  2:  56-71,  Aug.-Sept.-Oct.  1968- 

Vander,  J.B. , Gaston,  E- A- , and  Dawber,  T-H,:  The  signifi- 

cance of  nontoxic  thyroid  nodules;  final  report  of  a 
15-year  study  of  the  incidence  of  thyroid  malignancy- 
Ann.  Intern.  Med.  69:  537-540,  Sept,  1968. 

Damon,  A.,  Damon,  S. T. , Harpending,  H.C,,  and  Kannel,  W.B. : 
Predicting  coronary  heart  disease  from  body  measure- 
ments of  Framingham  males.  J.  Chronic  Pis.  21:  781- 
802,  Apr.  1969. 


10 


THE_FRMiNGHM_STUDY  - Continued 

Hall,  A-P.:  Observations  on  subjects  developing  a positive 

test  for  rheumatoid  factor  in  a prospective  study. 
Arthritis  Rheum.  12:  301,  1969,  (Abstract) 

Havlik,  R.J, , Feinleib,  M.,  Garrison,  R- J, , and  Kannel, 

W.B, : Blood- groups  and  coronary  heart  disease.  Lancet 

2:  269-270,  Aug.  2,  1969. 

Kannel,  W-B, , Castelli,  W.P.,  and  HcNamara,  P.M.:  Serum 

lipid  fractions  and  risk  of  coronary  heart  disease;  the 
Framingham  Study,  Hinn.  Med.  52:  1225-1230,  Aug-  1969, 

Kannel,  W.B. , Castelli,  W,P, , McNamara,  P.M,,  and  Sorlie, 

P. :  Some  factors  affecting  morbidity  and  mortality  in 

hypertension;  the  Framingham  Study-  Milbank  Mem,  Fund 

Q,  47:  pt-  2,  116-142,  July  1969. 

Kannel,  W,B,,  Gordon,  T, , and  Offutt,  D, : Left  ventricular 

hypertrophy  by  electrocardiogram;  prevalence,  incidence, 
and  mortality  in  the  Framingham  Study,  Ann.  Intern. 

Med,  71:  89-105,  July  1969- 

Kannel,  W.B.  and  McNamara,  P.M,:  The  evidence  for  excess 

risk  in  coronary  disease.  Minn.  Med.  52:  1197-1201, 

Aug.  1969, 

Kannel,  W.B. , Pearson,  G- , and  McNamara,  P.M,:  Obesity  as 

a force  of  morbidity-  In  Heald,  F,P,  (Ed,):  Adolescent 

Nutrition  and  Growth.  New  York,  Applet on-Century- 
Crofts,  1969,  pp.  51-71, 

Kannel,  W,B. , Schwartz,  M.J. , and  McNamara,  P, M. : Blood 

pressure  and  risk  of  coronary  heart  disease:  the 

Framingham  Study,  Pis.  Chest  56:  43-52,  July  1969, 

Weiss,  A-N,,  Jobe,  C,L.,  Gordon,  T- , Lange,  P- H, , and 

Frommer,  P-L.:  Relationship  of  premature  ventricular 

contractions  and  left  ventricular  hypertrophy  to  sudden 
cardiac  death-  Circulation  40:  suppl,  3,  III-213,  Oct, 
1969  (Abstract) - 

Gordon,  T.  and  Kannel,  W.B,:  The  Framingham,  Massachusetts, 

Study  twenty  years  later.  In  Kessler,  I-I,  and  Levin, 
M.I,  (Eds.):  The  Community  as  an  Epidemiologic  Labora- 

tory; A Casebook  of  Community  Studies.  Baltimore,  The 
Johns  Hopkins  Press,  1970,  pp,  123-146, 


11 


THE  FRAMINGHAM  STUDY  - Continued 

Kannel,  W.B, : Coronary  heart  disease  epidemiology;  impli- 

cations for  practice.  The  Framingham  Study,  Ajs^u^l, 

Probl,  Angiol,  7:  82-97,  1970, 

Kannel,  W,B, ; The  epidemiology  of  coronary  heart  disease; 
methodologic  considerations.  The  Framingham  Study- 
Aktuel.  Probl,  Angiol,  7;  25-42,  1970, 

Kannel,  W,B,;  The  Framingham  Study  and  chronic  disease 
prevention,  Hosp.  Pract,  5;  78-94,  Mar-  1970, 

Kannel,  W.B. ; Physical  exercise  and  lethal  atherosclerotic 
disease,  N.  Engl,  J,  Med,  282;  1153-1154,  May  14,  1970, 

Kannel,  W,B. , Gordon,  T- , Castelli,  W,P,,  and  Margolis, 

J,R,;  Electrocardiographic  left  ventricular  hypertro- 
phy and  risk  of  coronary  heart  disease;  the  Framingham 
Study,  Ann.  Intern.  Med.  72;  813-822,  June  1970, 

Kannel,  W-B.,  McNamara,  P,M.,  Feinleib,  M, , and  Dawber, 

T, R, ; The  unrecognized  myocardial  infarction;  forteen- 
year  follow-up  experience  in  the  Framingham  Study, 

Geriatrics  25;  75-87,  Jan,  1970, 

Kannel,  W.B,,  Skinner,  J,J,,  Jr,,  Schwartz,  M.J,,  and 

Shurtleff , D. ; Intermittent  claudication;  incidence  in 
the  Framingham  Study,  Circulation  41;  875-883,  May 
1970. 

Kannel  WB,  Sorlie  P and  McNamara  PM;  The  relation  of  physical 
activity  to  risk  of  coronary  heart  disease;  The  Framingham 
Study.  Larsen  OA  and  Malmborg  RO  (eds- ) Coronary. Heart 
Disease  and  Physical  Fitness.  (Proceedings  of  Symposium 
held  in  Copenhagen,  Sept.  2-5,  1970)  Munksgaard,  Cogpenhagen, 

Kannel,  W.B,,  Wolf,  P.A. , Verter,  J. , and  McNamara,  P,M,; 
Epidemiologic  assessment  of  the  role  of  blood  pressure 
in  stroke;  the  Framingham  Study.  JAMA  214;  301-310, 

Oct.  12,  1970- 

Gordon,  T-  and  Kannel,  W.B,;  Premature  mortality  from 

coronary  heart  disease;  the  Framingham  Study,  JAMA  215; 
1617-1625,  Mar-  8,  1971, 


12 


THE  FRAMINGHAM  STUDY  - Continued 

Kannel,  W.B. : Cholesterol:  a potent  contributor  to 

atherogenesis?  Med.  Counterpoint  3:  31-42,  1971. 

Kannel,  W.B. : Current  status  of  the  epidemiology  of  brain 

infarction  associated  with  occlusive  arterial  disease- 
stroke  2:  295-318,  July-Aug.  1971. 

Kannel,  W.B.:  Lipid  profile  and  the  potential  coronary 

victim.  Am.  J.  Clin.  Nutr.  24:  1074-1081,  Sept.  1971, 

Kannel,  W.B. : Medical  evaluation  for  physical  exercise 

programs.  In  Morse,  R.L.  (Ed.) : Exercise  and  the 

Heart.  Springfield,  111.,  Charles  C Thomas,  1971, 
pp.  79-97, 

Kannel,  W.B.:  Habits  and  heart  disease.  In  Palmore,  E. 

and  Jeffers,  F.C,  (Eds.):  Prediction  of  Life  Span. 

Lexington,  Mass.,  D,  C.  Heath,  1971,  pp.  61-70. 

Kannel,  W- B. , Castelli,  W.P. , Gordon,  T.,  and  McNamara, 

P. M. : Serum  cholesterol,  lipoproteins,  and  the  risk  of 

coronary  heart  disease;  the  Framingham  Study.  Ann. 
Intern.  Med.  74:  1-12,  Jan.  1971. 

Kannel,  W.B.,  Castelli,  W.P. , Verter,  J, , and  McNamara, 
P.M,:  Relative  importance  of  factors  of  risk  in  the 

pathogenesis  of  coronary  heart  disease:  the  Framingham 

Study,  In  Russek,  H.I.  and  Zohman,  B.L.  (Eds,): 
Coronary  Heart  Disease . A Medical-Surgical  Symposium 
sponsored  by  the  American  College  of  Cardiology  and 
St.  Barnabas  Hospital,  New  York  City,  December  13-15, 
1968.  Philadelphia,  J.  B.  Lippincott,  1971,  pp.  97-114 

Kannel,  W.B.  and  Dawber,  T.R.:  The  prudent  management  of 

the  coronary- prone  subject;  coping  with  risk  factors. 

In  Russek,  H.I.  and  Zohman,  B.L.  (Eds.) : Cardiovascu- 

lar Therapy;  the  Art  and  the  Science.  B al t imo r e , 
Williams  & Wilkins,  1971,  pp.  225-236. 

Kannel,  W.B. , Garcia,  M.J.,  McNamara,  P.M.,  and  Pearson,  G. 
Serum  lipid  precursors  of  coronary  heart  disease.  Hum. 
P^hol.  2:  129-151,  Mar.  1971. 


13 


THE  FRAHINGHAM  STUDY  - Continued 

Kannel,  W^B.,  Gordon,  T- , and  Schwartz,  M.J,;  Systolic 
versus  diastolic  blood  pressure  and  risk  of  coronary 
heart  disease;  the  Framingham  Study.  Am.  J.  Cardiol. 
27:  335-345,  Apr.  1971. 

Kannel,  W-B. , Gordon,  T. , Sorlie,  P. , and  McNamara,  P.M.: 
Physical  activity  and  coronary  vulnerability:  the 

Framingham  Study.  Cardiol.  Digest  6:  28-40,  June  1971. 

Kannel,  W.B.  and  Shurtleff,  D. : The  natural  history  of 

arteriosclerosis  obliterans.  In  Brest,  A. N.  and 
Gifford,  R.  W.  (Eds.)  : Cardiovascular  Clinics;  Periphe- 

ral Vascular  Disease.  Philadelphia,  F.  A.  Davis,  1971, 
vol-  3,  pp.  37-52. 

Kannel,  W.B.,  Sorlie,  P- , and  McNamara,  P. : The  relation 

of  physical  activity  to  risk  of  coronary  heart  disease; 
the  Framingham  Study.  In  Larsen,  O.A.  and  Malmborg, 
R.O.  (Eds.);  Coronary  Heart  Disease  and  Physical 
Fitness.  Proceedings  of  a Symposium  held  in  Copenhagen 
September  2-5,  1970.  Baltimore,  University  Park  Press, 
1971,  pp.  256-260. 

McKee,  P.A.,  Castelli,  W.P.,  McNamara,  P.M.,  and  Kannel, 

W.B, : The  natural  history  of  congestive  heart  failure: 

the  Framingham  Study,  N.  Engl.  J.  Med.  285:  1441-1446, 
Dec,  23,  1971. 

Truett,  J.  and  Sorlie,  P.:  Changes  in  successive  measure- 
ments and  the  development  of  disease:  the  Framingham 

Study.  J.  Chronic  Pis.  24:  349-361,  Aug.  1971, 

Dawber,  T. R.  and  Kannel,  W.B. : Current  status  of  coronary 

prevention;  lessons  from  the  Framingham  Study,  Prevent 
Med,  1:  499-512,  Dec,  1972. 

Gordon,  T.  and  Kannel,  H-B,:  Predisposition  to  athero- 

sclerosis in  the  head,  heart,  and  legs;  the  Framingham 
Study.  ^MA  221;  66  1-666,  Aug-  14,  1972, 

Gordon,  T,  and  Kannel,  W.B,:  The  prospective  study  of 

cardiovascular  disease.  In  Stewart,  G.T.  (Ed.); 

Trends  in  Epidemiology;  Application  to  Health  Service 
Research  and  Training.  Springfield,  111,,  Charles  C 
Thomas,  1972,  pp,  189-211. 


14 


IHE_FRAMINGHAM_STU^  - Continued 

Kannel,  W-B,  and  Castelli,  W.P-:  The  Framingham  Study  of 

coronary  disease  in  women-  Med- Times  100:  173-184, 

May  1972- 

Kannel,  W.B.,  Castelli,  W-P,,  McNamara,  P.M-,  McKee,  P,A., 
and  Feinleib,  M- : Role  of  blood  pressure  in  the 

development  of  congestive  heart  failure;  the  Framingham 
Study,  287:  781-787,  Oct-  19,  1972, 

Kannel,  W.B.  and  Dawber,  T.R- : Atherosclerosis  as  a pedia- 

tric problem.  J.  Pediatr.  80:  544-554,  pt,  1,  Apr. 

1972. 

Kannel,  W.B-  and  Dawber,  T-R-:  Contributors  to  coronary 

risk  implications  for  prevention  and  public  health: 
the  Framingham  Study.  Heart  & Lung  1:  797-810,  Nov.- 
Dee.  1972- 

Kannel,  W.B.  and  Feinleib,  M. : Natural  history  of  angina 

pectoris  in  the  Framingham  Study;  prognosis  and  survi- 
val. Am.  J.  Cardiol.  29:  154-163,  Feb.  1972- 

Kannel,  W-B.,  Gordon,  T, , Wolf,  P.A. , and  McNamara,  P. : 
Hemoglobin  and  the  risk  of  cerebral  infarction:  the 

Framingham  Study.  Stroke  3:  409-420,  July-Aug.  1972- 

Dawber,  T.R. , Thomas,  H-E,,  Jr-,  and  McNamara,  P-M-: 

Characteristics  of  the  dicrotic  notch  of  the  arterial 
pulse  wave  in  coronary  heart  disease.  Angiology  24: 
244-255,  Apr-  1973. 

Garcia,  M- , McNamara,  P. , Gordon,  T- , and  Kannel,  W. B-: 

Cardiovascular  complications  in  diabetics-  Adv-  Me tab. 
Disord-  Suppl-  2:  493-499,  1973. 

Gordon,  T.  and  Kannel,  W.B.:  The  effects  of  overweight  on 

cardiovascular  diseases-  Geriatrics  28:  80-88,  Aug- 

1973, 

Kannel,  W.B-:  obesity  and  coronary  heart  disease-  NUTB A 

1 : Mar,  1973 , 4 pp. 


15 


THE  FRAMINGHAM  STUDY  - Continued 

Kannel,  W.B. : The  Natural  History  of  Myocardial  Infarction; 

the  Framingham  Study.  Leiden,  The  Netherlands,  Leiden 
Oniversity  Press,  1973,  35  pp- 

Kannel,  W.B. : Coronary  profile:  ethical  consider ations- 

In  Davies,  D.F.  and  Tchobanoff,  J. B,  (Eds.):  Health 
Evaluation;  An  Entry  to  the  Health  Care  System.  New 
York,  Intercontinental  Medical  Book  Corp.,  1973,  pp. 

141-150. 

Kannel,  W.B.  and  Dawber,  T.B.:  Hypertensive  cardiovascular 

disease:  the  Framingham  Study.  In  Onesti,  G. , Kim, 

K.E-,  and  Moyer,  J-H.  (Eds-):  Hypertension: Mechanisms 

and  Management.  New  York,  Grune  8 Stratton,  1973, 
pp.  93-110. 

Kannel  WB,  Dawber  TR  and  Gordon  T:  Controllable  major  contributors 

to  coronary  risk:  The  Framingham  Study,  IN  RUSSEK,  HI: 

The  Paul  D.  White  Symposium  on  Cardiovascular  Disease. 

Baltimore,  Md- , The  Williams  8 Wilkins  Co,,  1973,  pp.  120-132.  iC' 

Kannel,  W.B.  and  Gordon,  T. : Assessment  of  coronary  vul-  P 

nerability — the  Framingham  Study.  In  Early  Phases  of 
Coronary  Heart  Disease - skandia  International  Symposia , 

September  19-21,  1972.  Stockholm,  Nordiska  Bokhandelns 
Forlag,  1973,  pp.  123-143. 

Kannel,  W.B,  and  Shurtleff,  D. : The  Framingham  Study; 

cigarettes  and  the  development  of  intermittent  claudi- 
cation, Geriatrics  28:  61-68,  Feb,  1973- 

Margolis,  J. R, , Kannel,  W.B. , Feinleib,  M, , Dawber,  T- R, , 
and  McNamara,  P.M.:  Clinical  features  of  unrecognized 

myocardial  infarction — silent  and  symptomatic.  Eighteen 
year  follow-up:  the  Framingham  Study.  Am.  J.  Cardiol. 

32:  1-7,  July  1973, 

Wolf,  P. A-,  Kannel,  W, B. , McNamara,  P.M.,  and  Gordon,  T- : 

The  role  of  impaired  cardiac  function  in  a therothrcmbo- 
tic  brain  infarction:  the  Framingham  Study.  Am.  J. 

Public  Health  63:  52-58,  Jan.  1973. 


16 


THE  FEAHINGHAM  STUDY  - Continued 

Ashley,  FW  Jr.,  and  Kannel  WB:  Relation  of  weight  change  to 

changes  in  atherogenic  traits:  The  Framingham  Study- 

J Chron  Pis  March  1974,  Vol.  27,  pp- 103-114, 

Dawber  TR,  Kannel  WB,  and  Gordon  T:  Coffee  and  cardiovascular 

disease.  The  New  Engl  J of  Med,  291:871-874  (Oct.  24),  1974- 

Garcia  MJ,  McNamara  PM,  Gordon  T and  Kannel  WB : Morbidity  and 

mortality  in  diabetics  in  the  Framingham  population  sixteen 
year  follow-up  study:  The  Framingham  Study.  Diabetes 

February,  1974,  Vol,  23,  No.  2,  pp-  105-111. 

Gordon  T:  Hazards  in  the  use  of  the  logistic  function  with 

special  reference  to  data  from  prospective  cardiovascular 
studies.  J Chron  Dig,  March  1974,  Vol.  27,  pp.  97-102. 

Gordon  T,  Garcia- Palmier i MR,  Kagan  A,  Kannel  WB  and 

Schiffman  J;  Differences  in  coronary  heart  disease 
in  Framingham,  Honolulu  and  Puerto  Rico,  J Chron  Pis 
1974,  vol.  27,  pp,  329-344. 

Gordon  T,  Kannel  WB  and  McGee  D:  Death  and  coronary  attacks 

in  men  after  giving  up  cigarette  smoking.  The  Framingham 
Study.  The  Lancet,  December  7,  1974,  p.  1345. 

Kannel  WB:  The  role  of  blood  pressure  in  cardiovascular 
morbidity  and  mortality.  Progress  in  Cardiovascular 
Diseases,  Vol,  XVII,  No.  1 July-August,  1974,  Grune  6 
Stratton,  Inc, 

Kannel  WB:  The  role  of  cholesterol  in  coronary  atherogenesis: 

The  Framingham  Study.  Medical  Clinics  of  North  America 
Vol,  58,  No-  2,  March  1974. 

Kannel  WB:  The  role  of  lipids  and  blood  pressure  in  the 

development  of  coronary  heart  disease:  The  Framingham 

Study,  Giornale  Italiano  Pi  Cardioloqia,  Vol.  IV,  No.  1, 
January-February  1974. 

Kannel  WB  and  Dawber  TR:  Hypertension  as  an  ingredient  of  a 

cardiovascular  risk  profile,  British  Journal, of  Hospital 
Medicine  April  1974. 


17 


TH£  FBAMINGHAM  STUDY  - Continued 

Kannel  WB,  Gordon  T,  and  Dawber  TR:  Role  of  Lipids  in  the 

Development  of  Brain  Infarction:  The  Framingham  Study, 

Stroke , Vol.5,  November- December  1974. 

Kannel  WB,  Hjortland  M,  and  Castelli  WP:  Role  of  diabetes  in 

congestive  heart  failure.  The  Framingham  Study.  The  Amer 
J of  Cardiology,  Vol-  34,  July  1974. 

Kannel  HB,  Seidman  JM,  Fercho  W and  Castelli  WP:  Vital  capacity 

and  congestive  heart  failure:  The  Framingham  Study- 

Circulation,  Vol.  XLIX,  June  1974- 

Rose  G,  Blackburn  H,  Taylor  HL,  Keys  A,  Kannel  WB,  Reid  DD,  and 
Stamler  J:  Colon  cancer  and  blood  cholesterol.  The  Lancet 

Feb.  9,  1974,  pp.  181-183. 

Ashley  F,  Kannel  WB,  Sorlie  P and  Masson  R:  Pulmonary  function: 

Relation  to  aging,  cigarette  habit,  and  mortality.  The 
Framingham  Study.  Annals  of  Internal  Medicine  82:739-745,  1975. 

Dawber  TR:  Risk  factors  for  atherosclerotic  disease. 

The  Upjofan_Co.  Nov,  1975, 

Gordon  T,  Kannel  WB,  Dawber  TR,  McGee  D:  Changes  associated  with 
quitting  cigarette  smoking:  The  Framingham  Study.  Am  Heart  J. 

90:  322-328,  1975. 

Gresham  GE,  Fitzpatrick  TE,  Wolf  PA,  McNamara  PM,  Kannel  WB,  Dawber  TR 
Residual  disability  in  survivors  of  stroke  - The  Framingham  Study, 
New_En3li_J-_Med.  293:  954-956,  1975, 

Kannel  WB,  Doyle  JT,  McNamara  PM,  Quickenton  P,  and  Gordon  T: 
Precursors  of  sudden  coronary  death  factors  related  to  the 
incidence  of  sudden  death.  Circulation , Vol.  51,  April  1975. 

Kannel  Wb  and  Sorlie  P:  Hypertension  in  Framingham.  In  Paul  0: 

Epidemiology  and  control  of  hypertension,  Miami,  Fla.,  Symposia 
Specialists,  1975.  pp.  553-592, 

Kannel  WB,  Wolf  PA,  Dawber  TR:  An  evaluation  of  the  epidemiology  of 
atherothrombotic  brain  infarction.  Milbank  Memorial  Fund 
Quarterly.  Fall  1975.  pp,  405-448, 


18 


THI  FBAMINGHAM  STUDY  - CONTINUED 

Nay  CP,  Kannel  WB,  Castelli  ¥P,  and  McNamara  PM:  The  omnicar diogreim 

Study  of  a proposed  method  for  detecting  coronary  heart  disease 
in  an  asymptomatic  population.  Circulation,  Vol.  5, 

March  1975,  pp.  462-466. 

Sackett  DL,  Anderson  GD,  Milner  R,  Feinleib  M,  Kannel  ¥B: 

Concordance  for  coronary  risk  factors  among  spouses. 

Circulation  52:  589-595,  1975, 

Wolf  PA:  Hypertension  as  a risk  factor  for  stroke. 

In  Whisnant  JP  and  Sandok  BA:  Cerebral  Vascular  Diseases. 

Grune  & Stratton,  Inc. , 1975-  pp.  105-112. 


NOTE:  Sections  of  the  Framingham  Monograph  are  listed  under 

the  heading  PREVIOUS  SECTIONS. 


PREVIOUS  SECTIONS 


Th e _ Framingham  Study 


PREVIOUS  SECTIONS 


Section 

1. 

Introduction  and  general  background 

Tavia  Gordon  and  William  B,  Kannel 

Sect  ion 

2, 

Follow-up  to  the  eighth  examination 
Tavia  Gordon 

Section 

3, 

Some  characteristics  of  the  Framingham  cohort  on  the 
first  7 examinations  by  broad  age  groups 

Christine  Cole,  Esther  Allen,  Manning  Feinleib 

Notes:  Dewey  Shurtleff,  William  P.  Castelli, 

Lloyd  E,  Hawes,  and  Patricia  M,  McNamara 

Section 

4. 

Some  characteristics  of  the  Framingham  cohort  on  the 
first  7 examinations  by  5-year  age  groups 
Dewey  Shurtleff 

Section 

5- 

Bivariate  correlations  among  some  characteristics  of 
the  Framingham  cohort  at  Exam  2 
Dewey  Shurtleff 

Sect  ion 

6, 

Smoothed  average  annual  incidence  rates  by  age  at  exam 
preceding  event,  and  sex 
Manning  Feinleib 

Section 

7, 

Average  two-year  incidence  rates  by  age  at  exam 
preceding  event  and  sex,  with  total  number  of  events 
and  total  population  at  risk 
Manning  Feinleib 

Section 

8, 

Two-year  incidence  by  exam  interval  by  age  at  Exam  1 
and  sex 

Manning  Feinleib 

Criteria:  William  B.  Kannel,  William  P-  Castelli, 

and  Patricia  M,  McNamara 

Section 

9- 

Population  alive  with  specified  events  by  sex,  age  and 
level  of  characteristic  at  exam 
Dewey  Shurtleff 

PREVIOUS  SECTIONS 


The  Framingham  Study 


Section  10, 


Section  1 1 


Incidence  of  Coronary  Heart  Disease  by 
level  of  characteristic  at  exam  for  22 
tics 

Dewey  Shurtleff 


sex,  age  and 
characteris- 


Incidence  of  Myocardial 
level  of  characteristic 
tics 

Dewey  Shurtleff 


Infarction  by  sex,  age  and 
at  exam  for  22  characteris- 


Section  12.  Incidence  of  Angina  Pectoris  Uncomplicated  by  sex, 
age  and  level  of  characteristic  at  exam  for  22 
characteristics 

Dewey  Shurtleff 


Section  13,  Incidence  of  Sudden  Death  from  Coronary  Heart  Disease 
by  sex,  age  and  level  of  characteristic  at  exam  for  22 
characteristics 

Dewey  Shurtleff 


Section  14.  Incidence  of  Non-Sudden  Death  from  Coronary  Heart 
Disease  by  sex,  age  and  level  of  characteristic  at 
exam  for  22  characteristics 
Dewey  Shurtleff 


Section  15-  Incidence  of  Cerebrovascular  Accident  by  sex,  age  and 
level  of  characteristic  at  exam  for  22  characteristics 
Dewey  Shurtleff 


Section  16, 


Incidence  of  Brain  Infarction  by  sex,  age  and  level  of 
characteristic  at  exam  for  22  characteristics 
Dewey  Shurtleff 


Section  17.  Incidence  of  Intermittent  Claudication  by  sex,  age  and 
level  of  characteristic  at  exam  for  22  characteristics 
Dewey  Shurtleff 


. Incidence  of  Congestive  Heart  Failure  by  sex,  age  and 
level  of  characteristics  at  exam  for  22  characteristics 
Dewey  Shurtleff 


Section  18 


PREVIOUS  SECTIONS 


The  Framingham  Study 


Section  19-.  Incidence  of  Death  by  sex,  age  and  level  of  character- 
istic at  exam  for  22  characteristics 
Dewey  Shurtleff 


Section  20.  Incidence  of  Death  from  Coronary  Heart  Disease  by  sex, 
age  and  level  of  characteristic  at  exam  for  22  charac- 
teristics 

Dewey  Shurtleff 


Section  21.  Incidence  of  Death  from  Cardiovascular  Disease  by  sex, 
age  and  level  of  characteristic  at  exam  for  22  charac- 
teristics 

Dewey  Shurtleff 


Section  22.  Incidence  of  Death  from  Cause  other  than  Cardiovascular 
Disease  by  sex,  age  and  level  of  characteristic  at  exam 
for  22  characteristics 
Dewey  Shurtleff 


Section  23.  Serum  cholesterol,  systolic  blood  pressure  and 

Framingham  relative  weight  as  discriminators  of  cardio- 
vascular disease 

Tavia  Gordon  and  Joel  I,  Verter 


Section  24, 


The  Framingham  Diet  Study;  Diet  and  the  regulation  of 
serum  cholesterol 


Section  25. 


Survival  following  certain  cardiovascular  events 
Joyce  Schiffman 


Section  26.  Some  characteristics  related  to  the  incidence  of 

cardiovascular  disease  and  death;  Framingham  Study, 
16-year  follow-up. 

Dewey  Shurtleff 


Section  27.  Coronary  Heart  Disease,  Athero thrombotic  Brain  Infarction, 
Intermittent  Claudicat ion-- A Multivariate  Analysis  of 
Some  Factors  Related  to  Their  Incidence;  Framingham 
Study,  16- year  follow-up. 

Tavia  Gordon,  Paul  Sorlie,  and  William  B.  Kannel 

Section  28.  The  Framingham  Study;  The  Probability  of  Developing 
Certain  Cardiovascular  Diseases  in  Eight  Years  at 
Specified  Values  of  Some  Characteristics. 

Daniel  McGee 


The  Framingham  Study 


Section 


Section 


PREVIOUS  SECTIONS 

29,  Means  at  Each  Examination  and  Inter-examination 

Variation  of  Specified  Characteristics:  Framingham 

Study,  Exam  1 to  Exam  10, 

Tavia  Gordon  and  Dewey  Shurtleff 

3 0,  Some  Characteristics  Related  to  the  Incidence  of 
Cardiovascular  Disease  and  Death;  Framingham 
Study,  18-year  Follow-up, 

Dewey  Shurtleff 


DHEW  PUBLICATION  NO.  (NIH)  76-1083 


